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ABSTRACT

As civilian and military spacecraft continue to evolve, meeting performance demands will
become particularly challenging because performance levels will be constrained by severe cost and
weight restrictions. To meet these challenges, new technologies will be employed that can provide
desired performance levels within the framework dictated by these constraints. For example, in an
advanced spacecraft, cost and weight savings could be realized by designing a completely
autonomous (no uplink)  spacecraft that uses optical communication as a downlink. While the
absence of an antenna and radio offers considerable weight savings, there will be increased
demands for greater on-board data transfer and processing rates. In addition to the optical down-
link, photonics  can provide the necessary on-board performance at high data rates.

Very recently, photonic components and fiber optic links have been flown as experiments
on various spacecraft. In addition, their use in a wide variety of other fields such as ground-based -

communication systems, automotive applications and medical applications, has established the
proven capabilities of photonics. However, the evolution of photonic system specifications for
space applications has just begun. For many of these systems, reliability and radiation hardness
assurance have not been established for photonic  components. While there is limited commonality
between assurance concerns for photonics  and traditional electronic subsystems, there are several
areas where the two technologies differ significantly. These include optical system integrity, aging
degradation mechanisms, manufacturing process variations, shock and vibration resistance, and
radiation-induced performance degradation. In addition, failure and degradation of a photonic
system can have a different itnpact  on overall spacecraft integrity relative to the effects of electronic
system failure.

In this paper we discuss the assurance issues associated with the insertion of photonics  into
space systems, both military and civilian (NASA and commercial). It is interesting to note that the
radiation effects problems for photonics  can be very different for military vs. non-military space
applications. Recent work in this area at JPL will be emphasized.
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JUNIOR ENGINEERING & SCIENCE CONFERENCE

. . .to be held in conjunction with our 1998 Conference in Snowmass, Colorado
Mar 21- Mar 28, 1998

WHO IS ELIGIBLE TO PARTICIPATE:
Any child, - kindergarten through high school, attending the
conference as an official guest of a registrant may present a
paper as a Junior Engineering & Science Speaker.

TOPICS

Topics with direct or tangential relationship to science,
engineering, or mathematics are encouraged. 3.

PAPERS SHOULD FALL INTO ONE OR MORE OF THE FOLLOWING 3
CATEGORIES : 4.
1. An original idea accompanied by supportive reasoning and

data,
2. An experiment, invention or “field work”,
3. A review summarizing a topic of interest to the Junior

Speaker.
5.

PROCEDURE:
1. Call or write the junior conference chair, Barry Madore, to

let him know of your child’s interest. Please include both
your work and home phone numbers as well as your
address.

6.
2. Speakers at the Junior Conference are requested to

prepare 8 1/2 x 11 inch viewgraphs (transparencies, for

projection with an overhead projector) to
presentation. Help from an adult is definitely

use in their
allowed and

encouraged. A viewgraph projector, a pointer and a
screen will be available for their use at the conference.
There will be opportunity for them to practice with the
overhead projector prior to their presentation if they wish.

The presentations can be of any length from 2 to 20
viewgraphs and from a few minutes to 20 minutes.

Mail two clean paper copies of the viewgraphs to the
Chair of the junior conference by January 9, 1998. The
committee will duplicate them and prepare a Proceedings
to be distributed at the conference to all the participating
children.

The first Viewgraph should consist of a short biography,
including the child’s age, education background, year in
school, hobbies, intellectual and sporting interests,
gender, and any other pertinent information (and maybe a
photo).

Include a registration fee of $25, payable to the IEEE
Aerospace Conference. Mail checks to Barry Madore at
the address below.

The Junior Engineering & Science Conference is being planned for
Tues, March 24 in the Top Of The Village meeting room just above
their Jacuzzi & swimming pool. The date andlor place could change
if a program conflict develops — we will inform YOU later. If YOU have
any questions or suggestions, please contact:

Junior Engineering & Science Conference Chair:

Barry Madore
Caltech, IPAC 100-22
Pasadena, CA 91125

Work:Work Fax: E-mail:
818-397-9512 818-397-9600 barry@ipac.caltech.  edu



THE CONFERENCE
The internationally attended IEEE Aerospace Conference is
organized to promote interdisciplinary understanding of
aerospace systems, their underlying science and technology,
and their applications to government and commercial
endeavors. The annual week long meeting is sponsored b

Ythe IEEE Aerospace and Electronics Systems Society (AESS .

WHAT SETS TtiIs CONFERENCE APART
The high quality of papers and presentations. Typically
1 5°/0--3570 of presentations are by IEEE Distinguished
Lecturers, probably the highest of any conference. Daily
plenary sessions feature renowned scientists fengineers and for
high ranking members of the government or military.

Exceptional access to authors and invited speakers.
Almost all sDeakers  attend the entire week and are available
throughout the sessions, breaks, lunches, nightly Conference
dinners, shared living arrangements and the social and
recreational activities that complement the technical program.
These provide extraordinary opportunities for fOllOW’-On
discussions and collaborative dialogue with aerospace
pacesetters.

These ongoing exchanges frequently extend years beyond
the week-long conference, benefiting the participants, their
organizational sponsors, the industry, and the engineering and
scientific professions.

Multidisciplinary focus. This is the one general conference
that facilitates cross fertilization of aerospace disciplines and
dialogue among members of government, industry and the
academic community.

Professional Development of Authors. Through its
unusually thorough and suppotiive  review process, the
conference provides expert guidance from senior engineers
and scientists as well as language reviewers and the
opportunity for instructive interaction between author and
reviewers. First-time authors are nurtured.

Journal-Quality Proceedings. Papers receive the more
thorough technical review and provide the significantly greater
technical depth characteristic of journal articles rather than
conference papers. The 4-volume ’97 Proceedings totaled
2,244 pages, with papers averaging over 15 pages each.
Proceedings are distributed during Conference registration.

Science and Aerospace Frontiers. This very popular daily
plenary session features internationally prominent researchers
working on the frontiers of science and engineering topics
which could have si nificant portents on aerospace and the
world we live in. ~egistrants  are briefed on cutting edge
technologies emerging and intersecting with their disciplines.

A  V I A  TION WE E K  &  SP A C E  T E C H N O L O G Y  O N  T H E

I E E E  A E R O S P A C E  C O N F E R E N C E :

February ’96 Conference: “.. the well-structured event is
becoming one of the nation’s most prominent and influential
aerospace professional venues, ” (Feb. 26, 1996 issue, pg. 60)

February ’97 Conference: “Now in its 181h year, the IEEE
event has established itself as one of the premier policy and
techrucal  forums for civil, commercial and mdltary  aerospace
issues. The 1997 conference attracted approximately 300
International attendees and 137 technical and plenary
presentations - triple the number of 1995 papers.” (March 10,
1997 Issue, pg. 57)

TECHNICAL PR O G R A M
This Call inwtes papers reporting 0rk3ind  work or state-of-the
arl reviews that will enhance knowledge of:

1)
2)

3)

4)

Aerospace systems, science and technology
Applications of aerospace systems or technology tc
military, civil or commercial endeavors
System engineering and management science in ths
aerospace industry
Government policy that directs or drives aerospace
programs, systems, and tecnnologles.

All conference sessions will be held in Snowmass Village
at the Conference Center and the Wildwood Hotel.

ABSTRACT & PAPER
A 500 word abstract (4 copies) containing your name,
address, phone number, and E-Mail address must be
received by the Program Chair, Ed Bryan, by August 15,
1997. Please mail the four copies to:

Ed Bryan, Program Chair
IEEE Aerospace Conferences Office
2408 Palm Avenue,
Manhattan Beach, CA 90266.

Please, do m e-mail or fax your abstract.

Accept/reject notices and author instructions will be sent
within two weeks, Three copies of a complete paper, 8 - 20
pages or longer if justified, must be received by the Program
Chair by Friday, October 10,1997.

FOR MORE INFORMATION

V ISIT O UR W EB S I T E: www.aeroconf.org
for updates, instructions, and the latest information

TECHNICAL QUESTIONS:

P ROGRAM C H A I R

Ed Bryan
581 Paseo Mirarnar
Pacific Palisades , CA 90272

e-mail: edbryan @alumni  .caltech.edu
Phone: 310-454-9461
Fax: 310-454-6617

GENERAL ISSUES:

R EGISTRATION C O - CHAIRS

Mike Johnson
Beth Leitereg
2225 Roscomare Road,
Los Angeles, CA 90077-2222.

e-mail: johnson @ee.  ucla.edu
Phone: 310-472-8019



SOCIAL COMMITTEE

PLANS AND DINING
The Social Committee is arranging a Saturday evening 9fX-
acquainted pizza dinner party and reception, full catered
dinners in the main conference room during breaks in four of
the evening meetings, two hot catered picnic mOIJntain
lunches, and a poster dinner party. The costs for these
activities and meals are included in the registration and guest
activities fees.

Also, a banquet (at additional charge) and an expanded
activity program for guests are in the planning stages.

FtEGISTRATION
REGISTRATION [ R eceived Received Received I

E+.
FEES By After After

lncl Activities & Nov 14, Nov 14, Mar 13,
Meals Pk ’97 ’97 ’98

IEEE Members $485 $585 $685
Non Members $535 $635 $735

Guests (Activities
& Meals ) $125 $150 $175

TRAVEL A ND LO D G I N G
Travel has been negotiated between Los Angeles and
Snowmass round trip for $45o, i n c l u d i n g  g r o u n d
transportation. Flights frclm other major cities are in
negotiation — details will be available later.

Lodging at special rates has been obtained for a limited
number of rooms in hotels, inns, and 2, 3, and 4-bedroom
condominiums in Snowmass Village near the Conference
Center. Priority will  be given to authors and their guests
whose papers are completed and accepted the earliest, and
whose registration and lodging payments are sent in the
earliest.

Lodging rates per Person for
7 nights lodging , 2
persondbedroom

s Hotel Wildwood
(Official Conference Hotel)

● Stonebridge Inn
● 2 BR/2 Bath Top of the Village
● 3 BFU3  Bath Top of the Village
● 4 BR/3 Bath Top of the Village
● 2 BIU2 Bath Woodbridge Condos
● Laurelwood Studios

$898
$800
$888
$869
$690
$640
$874

Registration, Travel, & Lodging Forms
will be mailed in October ’97
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Karen Profet — Sessions Manager
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John Collins — Proceedings
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Program
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Snowmass Vil lage,  Colorado

March 21-28, 1998

Social and Recreational Program
All of  the  lodging  Ilstcd in the Call for  ~u~(,rs  is close to the
slopes, and some of them are actual ski-in ski-out facilities [n the
registration package (and soon  on our web site at
www.aeroconf.erg) you will receive, there will be a map showing
the locations of the hotels, inns, lodges and condos in our list, and
their proximity to the slopes. Many accommodations have
spectacular views, a swimming pool, hot tub, sauna, fitness room,
and daily maid service. There are hotel-type accommodations as
well as deluxe 2, 3, and 4 bedroom condos with complete
kitchens, balconies, fireplaces, washers, and dryers.

Free shuttle service is available within Snowmass village.

Activities in Snowmass and .4spen include downhill skiing, cros
country skiing, ice skating, snowshoeing, snowmobileing, snowc:
touring, sleigh riding, twilight dinner touring, mounti:
ballooning, and tennis,. Snowmass  has excellent restaurants ar.
is short shuttle ride from Aspen, with its outstanding
restaurants, art galleries, museums, and historic minir
attractions.

.i
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Registrants Receive With Their Registration Fee:
● Admission to all sessions,
● Social package: Eight meals, receptions & parties,
● Proceedings: Last year’s 4 volumes contained 2,244 pages, This year’s will be even more valued.
● Reduced rate Recreation Package for skiers (see below) and for non-skiers (in the planning stages).

Guests of Registrants Receive With Their Guest Fee:
● Admission to a few sessions of their choice,
● The same social package as registrants,
● An additional social program for guests only (in planning stage).
● Reduced rate Recreation Package for skiers (see below) and for non-skiers (in the planning stages).

Recreation Package for Skiers:
● For  those interested in skiing, the committee is arranging for  the  purchase  of  5-day all-mountin Ml

tickets for $225  ~ instt~ad  of the expected window’ price of $260)  by registrants and guests. They are valid
at Snowmass,  k[ighlands,  Aspen, and Buttermilk h[ount:]  ins. Also, — NASTAR races for all who ar(
interested — beginners to experts.

r 7NOTE:  All activities at IEEE Aerospace Conferences,
including meals a n d social/recreation times, a r e
intencicd  to promote, enhance, and facilitate technical
d i s c u s s i o n s  and long- term profess ional  and p e r s o n a l
~Ol,ltion.sll@. —-!



SocW COMMI~EE PuiNs
The Social Committee is arranging a Saturday evening get- sleigh riding, mo~ntain ballooning, twilight dinner touring, Aspen
acquainted pizza dinner party, catered full dinners in the sightseeing, or ice skating.
conference rooms during breaks in four or five of the evening
sessions, and an 8-restaurant catered poster party Friday night. Children are welcome guests at these social and dining events,

and are encouraged to participate in the Junior  Engineering &
For skiers, there are plans for both downhill and cross country Science Conference on Tuesday,
group skiing, and mid-mountain catered hot ski picnics Monday
and Thursday f which may also be available to non-skiers). Skiers, both registrants and guests, may purchase a recreation

package which includes a 4-mountain, 5 day ski lM ticket for a
For non-skiers, the social committee will be assisting with cost of $225 compared to the estimated $260 price tO the public.
alternative activities such as snowmobileing,  snowcat touring, (This year our group discount is - less because it is high

season. )

SOCIAL PACKAGE — M E A L S, RECEPTIONS & I?ARTIES
FOR REGISTRANTS AND THEIR GUESTS —AIIJ  COST9  ARR  INCLUDED IN THE REGISTRATION AND GUEST FEES

Saturday Night March 21 Location - To Be Selected
6:30 PM - Registration and Icebreaker pizza dinner partY at a location ta be selected. Replete with revelry, repartee, and other

risibilities, end LOADS of great food! Pizzs plus Chinese? Mexican? - TED

Sunday Evening March 22 Conference Center Anderson Room
6:45 PM - Conference Dinner

Monday Afternoon March 23 On The Slopes Spider Sabich Picnic Palace
1:00 PM - Catered Mid-Mountain Picnic A great piping hot Iuach  cooked for US right m the s)opea.

Monday Evening March 23 Conference Center Anderson Room
6:45 PM - Conference Dinner

Tuesday Evening March 24- Conference Committee is still deciding – TM ti be announced later.

Wednesday Evening March 25 Conference Center Anderson Room
6:45 PM - Conference Dinner

T h u r s d a y  A f t e r n o o n  MarcII 26 -–– . - - @ me SloPes. . Spider Sabich Picnic Palace
1:00 PM - Catered Mid-Mountain picnic  A great piping hot lunch cooked for you right m the slope. Preceded by NASTAR ricex for all.

Thursday Evening March 26 Conference Center Anderson Room
6:30 PM - Conference Dinner.

Friday Evening March 27 The Timbemnill
6:00 PM -Concluding Celebration - The Second Traditional Annual Poster Party and Feast! h s

Restaurant  Catered Feastt Throughout the week we’ve shared brilliant engineering insights h. the technical program end innovative Atpine
techniques in the recreation program. 00 this final  sight, we read and discuss the wsted  a rs with  the authors, and continue in the techno-aoeio
environment of the final  feasting program where we can also m nverse with various au &o%  fr.m  the week-long program, and YVU have the
Oppo~unity  to ask those  questions that have been nagging you all week or ercpose  your latest theory.
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PRELIMINARY TRACKS, SESSIONS, & ORGANIZERS

TRACK ORGANIZER
310.5.$5.9670”

1.0 Plenary Sessions/Science & Aerospace Frontiers
ROBERT  PROFE.T Prc,dcn!  & C[.O  Tr.+n.-Spcc[rum  C’wpord!lm IEEE  Aerospace Ccmfcrcnces  Program Chair  19W,

(’onfervncc  Ch.!r  199S,  I 996, Board of Dlrccmr> Chair, 1994-  Prc~cn[

2.0 G1obal Virtual Presence
TRACK ORGANIZER CHRISTlt4E  ANDERSON

505-846-6243 andcrson@plk.  af. n!!l

TRACK COORDINATOR GENE BEDNARZ
505-846-5785 bednar[@pll.  afmil

21 Hyperspcctral Remote Sensing for GYP JOHN O’HAIR
505.846-7982 ohair@plk.  af mIl

Z-J Space Laser Technology LINDA DEHAINAUT
505-846-4020 deha!nal@pli. af mil

23 Lightweight Structures And Oplical Systems ALOK DAS
505-84?5-8250 daw@plk  af m]l

2 4 High Accurac} Pointing, Control, Tracking and Stabilization
Technologies JESSE LEITNER
505-846-6071 lcimerj@plk  af mil

Is Knowlege  On Demand And Data Fusion BABU SINGARAJU
505-846-0484 singwaju@plk  af mil

2 6 Payload Support ‘Yecbnologies CAPTAIN TIM MURPHY
505-846-2767 murphfi@plk  af mil

2 7 Protection Technologies MARK HOPKINS
505-846-0961 hopkins  @ kafb acro  org

D!rccmr.  Space Technology. USAF PhIllIp\  Laboratory, AIAA F’cIIow,  Member,  AlAA Board Of
Dircc[ors

Sentor  Sc,cnhsl, Space Technology D!rec[oratc,  USAF Phill!ps L.abratory.  Klrtland  AFB, N&f

Program Manager for Spcclral .%n~ing  Suppnrt,  Lasers & Imag!ng DlrC~[ma~C,  USAF Philllps Laborato~.

Optical  En~(necr,  La\cr  Syskm\ DIV., Lawr  A imaging D]rectoratc,  USAF Phllllps Laboratory.

Technical D!rec[or.  Space Vehicle Technology Division,  Space Tech D]rec[oratc USAF Philltps
Laboratory.

Project ~adcr  for Au{onornous  Guidance. Navigation & Control,  Space Syslems Tech Division, Space
Technology D!rcctora(c,  USAF Philllps Laboratory..

Chief. Space Mission  Technologies Division, Space Technology tJirccloralc,  USAF Phillips Labora[ow,
Klrdand  AFB,  h’M

Deputy  Chief,  Space Vehicle Technologies Division, Space Technology Direc[oratc,  USAF Phillips
Laboratory.

Senior Project Eng , The Aerospace Corp. Advanced W’capons & Survi\abil,[y  Directorate,  USAF Philllps
Laboratory, Klrtland  AFB,  NM

3.0 21st Century Space Mission Management & Design
TRACK ORGANIZER KANE CASANI

3.1

3.2

33

3A

41

4.2

4 3

4A

4.5

4.6

.t.l

818-354.7023 e kane casani@jpl  nasa gov

Autonomous Systems For 21s! Century Space hlissions
818.354.2597 DOUG BERNARD

Douglas. e. Bemard@jpl  ,nasa  gov

Space hlission Technologies and Management In The 21st
Century BOB Mf7TZG15R
818-354-7024 rObcr  Lm.  melzgcr@jpl.nasa  gov

21st Century Space Missions BOB hllYJ_ZGER
818.354-7024 roberl.m  me[zgcr@jpl  n.aw gov

Space hlission  Design Processes In The 21St Centur}
818-3 M-6147 JOHN PETERSON

john c.petcrson6?jpl nasa  gov

Manager of NASA’s New  Mdlennium  Program, JPL NMP is an advanced-technology validation JTlghts
program enabling NASA’s 21s1 century scimcc  mission.

Supervisor, Ffight Sys[cm Engineering Group, JPL Leads the team developing the “Remofe Agent “
AuIorIomY  fwhnology for the NCW  Millennium program’s Deep Space I Mtssion

Business r+xra[ions manager, New  Millennium Program, JPL Implementing new innovative business
prac[iccs  for the advanced technology valtdadon program

(same as above)

Manager, In[cgrafed  Designs Syslems, Jet Propulsion Lab. 7 patents, more than 30 publications & awardd
NASA’s Exceptional Achievcmcnt  Medal

4.0 Flight Systems Technologies
Spacecraft Attitude Determination and Control
310-416-5219 A DORIAN  CHALLONER

adchalloner@ccgatc  hac.com

310616-4858 ANDY W
yawu@ccgate  hac COIN

Space Power Systems DEAN hfAR\’lh’
505-846.1454 marvind@k.  at%  acro  org

Smart Structures Dynamics & Control JANET STUART
408.6 S6-2936 jgs[uart@aa  nps navy.mil

Computer-Aided Enginccrlng of Future Avionics Systems
937-255.4831, X3486 GREG CREECH

crmch  @cl wpsfh af. mll

hiilitary  Avionics JOHN hi BORKY
505-848 .587S JtWky@hdm  COM

973.255-3627 PAUL McMANAhiON
mCm.mapf@Ja  wpat% af mil

h!~nufacturing  and Awembl)  of High Denslly  Interconnect
Boards BILL BJDRNL)AH1.
310.814  .IX98 bill.bym]dahl@ww ctml

EWctronlc  Puckaglng  for Aerospace Applications
2(hf-f157-.li7l JAfb!LS LLICAS

Jamci  p luco\t4 htKIIIg ct,nl

Scient!st,  Hughes Space & Communications with U.S Patents  in the  field of spacecraf[  control sys[ems,
dynamics & mcdcl[ng

Principal Scicnti$[, Mechanism, Cryogenics & Controls labora!oiy,  Hughes Aircraft lmcrcsts in precision
pmnting  & traching, mlcm-processor  based d!gttal  adaptive control, large space structures

Space Power Sys!cmdScnior  Project Engineer, Space Technology Directorate, The Aerospace Corp

National Research Council Research Associate, Naval Pos[gradua(c  School.

Comp.[cr-Atdcd  Engineering Future Av,onics  Syslems Re.$earch  Engineer, RF Components & Technology
Br.nch,  Av)onlcs  Dircc(oratc,  USAF V.’right  Laboramry

Received flgi[al  Av]mlc~ Award for 199:  VICC Presldenl  o(Tc~hnology  & Logts[lcs,  BDI%i Federal, lrIc

Ac[III~ Chief Scicn{t.1  Avmn!c>,  AIr  Force  Rcwarch  ScIcn[Is[ In[crcsted  !n Sensor Technology for
Aerc,.pace Appllcal,cm.  Cha!rman  ac[tng  IRIS & chatrman of the July 1996 London NATO/l RIS
Con fcrcncc

.%nmr Tcchnol<,gj\l.  ndvanccd  manufactunng, Elccwon!c  Sy\mm\  & Technology Dlvl\ion,  TRW’. lntcrc<l  m
ad bancccl  [cchnology  for manuiacturc  of complex high  den~jt>  clccwonlc  a.wmhl!e>

[:lcctrcmtc  Pachag!ng  Englnccr,  Adtnnccd  P#ckaglng  & Analys!s,  Buclng  Dc(cnsc  & Space Group

. . . ,- . .
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5.0 Air/Space Flight Systems
Aircraft Flight Testing T. GLENN COLEMAN
805.? 77-2555 lgcOlcman@aOl com

301-757-4452 JENNIFER  O’CONNOR
oconnorjm%am4@mr  nawcad  navy. mil

Aerospace Test & Evaluation ROBERT TAYLOR
taylorr%eww@mhs  elan af  mil

Satellite Systems for W’lrcless  Communications
303-442-5330 ROBERT E MUNSON

FAX 303-442-3401

Commercial Satellite Systems Design BILL STRAKA
4!5-424-2702 bsmaka@svl  ems lmco.com

System Design Optimization ALEX FUKUNAGA
818-31M-6157 alcx fukunaga@jpl,  nasa gov

Autonomou  Systems GUY K MAN
818.354-2744 guy.k man@jpl.nasa  gov

Advanced Launch VeMclcs  I WILLIAhl  A GAUBATZ
714.896-5855 gaubatz@apt  mdc.com

Advanced Launch Vehicles 11 STEVE FRANKLIN
805-572-5745 sfrankli@ladc  Iockheed com

GPS Applications & Technology PHILIF’ DAFESH

310-336-8733 dafesh@courier4  .aero.org

Small Satellites & Enabling Technologies
3[0-206-480[ J. MICHAEL JOIINSON

john$on@ec ucla cdu

6.0
Antennas WAI.TER  S GREGORWICH
415-424.2633

Antennas For Wireless Comm PATRICK PERINI
303-541-6911 ppcmni@uswesl  cOm
Space-Based  Radar; Multi Sensor  Remote Sensing
505-84S-4412, X427 STEVE. FIEDLER

Bistatic Radar Applications BILL WOLF
315.330-2278 wOlfw@  d af. ntil

Reffector Antennas ALUIZIO  PRATA
2 I 3-740  -’I7W prata@hertz  usc.edu

Captain,  USA F,F.16  Fl!gh[  Test Eng,  necr,  Av!onlcs  & Artnarnent$ D!v[slon

Fl!ght Loads Engtncer,  F/A- 18fYF Intcgrafcd Test Team, Naval  Air Warfare  Center, Aircraf(  Division, N A S
Pat. xcnt  RIvcr  Interest  In air vchlclc enginecnng, load Il!gh[  tes[. structural dynamics and slrenglh  analysis

Pnnc!pal  (mg!nccr. Project Planner & Technical Staff, Elcctronlc  Warfare & Tes( Evaluation. Beneficld
Anechoic  FacIIJ[y,  Edwards AFB Computer Science Corp  Adv. Tech. D]v.

IEEE  D!$t!ngu!shed  Lecturer, Consultant on innovation Low  Profile  & Eftic!enl  Antennas; Holds 30 Patcn[s
on Mlcrosmip  Anlcnn as. lncludtng the  F!rst  Patent

Senior Staff Scientist, Lockheed Palo Alto Research Lib, Lockheed Martin  hf!ss[lcs  & Space. [n[ercst in
sattllIte systems, astro  dynamics, sensor  systems

Senior hfemfxr,  In formauon Systems & Computer Science Staff, JPL Interest in op[imlzatiom,  snificial
intclltgcnce, evolutionary computaoon

Chair,  NASA New M!llcnnium  [ntcgrated Product Development Teams. JPL

D!rector,  Business Dept. for Advance Space Systems, McDonnell Douglas Aerospace. Rewnsible  foc
identifying & understanding [he needs of milttary,  civil & commercial cus!omers  & developing advsnced
concept & programs m satisfy those needs

Avionics SysCcms  Engineering, All!ed  Signal. Interests in inenial  navigation systems, redundancy,
management, fault prcxec[ion

Engineering Specialist, Communication Systems, Aerospace Corp , Physics Faculty Member at CSLIDH.
hlember  IEEE,  APS. Sigma PI Sigma & Tau Beta PI.

Electrical Engineering Consultant, president of North Shc,res  Assmiates,  US Pa[cnl  Agent.

Antennas & Radar
Senior Engineer. Advanced Sys(ems  at Lockheed Martin Research & Development Laboratory,  USAF
Colonel (Ret!rcd)

U.S West Advanced Technologies in the Wireless Technology & Eng Group. In[crests include antenna
dcvclopmcn(  for =Irlcss comm smart antenna  sys[cms,  k pmpaga[ion  analysis

Chief of Space-Based Surveillance& Satelhte Communications Branch, Space & Mtssik  Technology
Directorate, USAF Phi lips Lab

Deputy  Chief, .Wrvcillance  Division, Systems and Photonics  Direc[ora[e,  Rome Lsboratorics. In[crest in
advanced servo concepts. bistatics,  stgnal  processing, fusion

Associaw  Professor of Elccwical  Engineering-Elecfroph}  sics. USC

SBR Antennas and Processing Systems for Moving Target
Detection HAL MALL(OT Senior Syslcms Engineer, Lockheed Martin Missiles  and Space Co.. [n!crest  in airborne and satellite borne

mallmt@rddvaa  dccnc[  lcxkheed com radar and RF remote scnsnng  systems

Large Aperture Imaging Systems LAWRENCE ROBERTSON S[aff  Englnccr, Nichols Rcscwch lnfercs[  in dynamics amd control of prc~is!on  opffcal  SWCIUCCS
505.8J6-99-14 robcrhl@plk  afmtl

7.0 Remote Sensing/Opto-Electronics
Target Tracking Appllcatlons
860-486--! 823

Remote .%nslng  1
6(39.92  I -3892,  X258

Remote Sensing 11
310.336.1047

Advanced Simsors
562.942-5247

,Advrnnced  IR Scn$ors
110.136-S836

Opto.  F:lectronlcs  I
7t)2.5tUt..Il76

505. !144-5015

opto.Eltclronlc4  II
7(I:  5Nn.417tl

YAAKOV BAR.. SHALOM IEEE Dls(tngu!!hcd  Lec[urcr. IF.EE  Fellow Professor of E E Univ. of Corm Orgmlzer  of Na[ional Short
yb,  @e< uconn  edu Courses on Target Tracking, Au[hor of 5 hks and over 200 papers

BILL hllLLER Senior Sclen[!si and Vice F’rcsK(cm.  Sctfec  Inc,  sub$idar3  of TRW. Interc$t In rcmole scn>!ng,  IR
bmtller@,cttcc  com Phcnamcnology.  combu~uon

D A V I D  LAWRIE  Mmtgcr,  Sen$!ng  ,ti Slmula(mn Sec!!on,  Sen\!ng & E~ploita[ion  Dcp[ The Acro,pacc  Corp  hwrcsts  in
la*rtc@courter4  .JerO  org clcc<ro.  Op{Ic*l (n.[rum<nfalwn  and dsm  wmly>is  ,elecwo oplica( sen,or mcdellng md <Inwlatl on,

cc>n.tcllat!<>n.le~el  .In)uldt!on.  oi space wrvctllancc  by~!enls

PAUL S PESCIKOWSKI Advanced  PruJccI  biJnagcr, Surthrop Grumman  Corp .s~c!dll>[  In r~pld  prom[yptng of xfvmced  scn>or  o r
pcnclh,m.  k@ml corn command ond  conuol Appltc’htl<m.  .tnd J!,plays

PLIER (it’ll I’OYI.E (s4[1!<  d. 76 016))

c<,  nflc.  <[l’$,,l)  lt.,<)(ltp c<ml



8.0 Software and Systems Engineering
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Real.Time  Fault.Toleranl  Computing Systems
313-763.0391 KANG G SHIN

kg\hln@cec.  umtch  uIu

Software Engineering ANNELIESE VON MAYRHAUSER
970-49  I -7016 avm~c,  colo>tate edu

Computations for  Complex Systems RANDY L HAUPT

719-333-3190 r.1.haupt@IEEE  org

Systems Engineering for SofIware-Intensive  Systems
703-294-6974 TONI SHETLER

toni.shelter.@TRW.COM

Securing Messages and Information HOYT KESTERSON
602-862-5272 H. Kcsterson@Bull  Com

Computational Intelligence JACEKM  ZURADA
50~.85~.63 [4 jmzura02@starbase,  spd  Iouisvllle.cdu

Scalable Systems DAN R[DGE
301-2863062 ncwt@cesdlsgsfc  nasa.gov

Standardization in Systems Engineering and Design
310-813.8141 SONYA SEPAHBAN

sonya sepahban@mv. com

9.0
DOD & Cmmrcl Broadband Communications Technologies &
Applications LT.  CMDR. WILL IAM }fARRINGTON
703-808-4922 atkron65 @ aol.com

303-666.0662 JAMES STUART

Satellite-Based Commurdcations NORBERT KLE[NER
602-732-2963 p21829@cmail  mot.com

ProtocoLs,  Network Management, & Security
315.330-1887 PRISCILLA CASSIDY

cas$idyp@d af mil

Data Communications NADEEM F. AUDEH
205-890-6551 audeh@cbs330  eb. uah.edu

Data Communications JNetworking;Wireless Comm
408-991-7383 AL CHAME

al_chame  @email  sp$motcom

Advanced Internet Technologies CHARLES FOGG
310-219-0380 mcf@switchingpost.  com

IEEE  Dl\llngulshcd  L.ccturcr&  IEEE  FcIIow  Rccc(\cd  Rcw~rch  Exce[lcnce Aw~rJ  Pm fc$sorartd
Dlrcc[oro((hc  Rc~lttnlc Conlputlng L~hur~[<]ry,  Dep{o(Elcctrtcal  Englneerlng .QConlputcr  Science,
Unt$c{%lly  01 M,chdgan

Profe\,c}r.  Colclr~do  S!~tc  Un~ver\ity,  D!rcc[or.  Colorado  Advanccd  Soflware  In\tilulc.  Au!hor  of over 100
publications  & .er*e>  on scvtr~l  editorial boards, !ncludlng  the  IEEE  Tmn,ac[ions  in Reliab!l!ty.

Federal Eng!ncerof  [he  Year  1993; Professor of Eleclrlcal  E.n8incering,  US Air Force  Acadcmy.

Project Manager, Modellng  Simulations& Network. TRW.  SIG

Fellow s!nce 1986 Chalrcd  [he  intema[ional  committee respnsihle  for defining [he  X 509 public  Key
Ccrtlflcate

lEF.E Dl\tingul$htd  Lecturer, 1993 Presidenhal Award For Research, Scholarship, and Creative  Acfivity.
Assoc  Ed of IEEE Transactions On Neural  Networks  & The Anificial  Neural  Nretworks  Journal, Professor
of Electrical Engtneeting, University of Louisville

Staff Sciem{st, Center  of Excellence in Space Data& Information Science (C ESDIS),  NASA Goddard

Manager. Systcm Design Integration Center @ TRW, EYCVIOUSIY  managed GN&C, Aeroscience & FJighr
Mechanics @ NASA Johnson Space Center.

Communications
project Officer. Antenna Systems for Space Applications, US Navy. Interest in broadband phased srrays,
wideband ccnnnmnica[  tons,  photonics  for array control

Imemational  Consultant, fomwrly  VP. @ Telcdesic; Chief Scientist @ Ball Aerospace, founding  Chief Eng of
OSC. Awarded NASA’s Exceptional Scrvicc Medal @ JPL, holds 8 patents.

Manager of Propulsion Engineering, hfo!oro!a, Satcomm  Interest in space communications & system design

Computer Engineer In Networks Branch of C3 Directorate Interest inc[udcs  ATM in tactical envirwrrmen!
and protmol  simulation

Professor of Electrical & Computing Engineering. Univcrsiry  of Alabama Served as Depaflment  Chak  &
Graduate School Dean

Senior Applications Engineer, hfotorola Interest  in telecommunications, data communications, nc[wor’ks.

Founded NetVan[age, served as Preidcnt & Chair. Founded & served  as Chair, President, & CEO of several
startup companieb

10.0 Policies, Plans & Partnerships
Government Pollcies  & Plans I STEVE SLOEJODA Pre$idcn[,  Space Vectors. Indeyndcnt  consulmn[  on space education, policy & smtcgy.  Retired USAF
7(9.380-9223 slotxxta@e.xthlink  net  Colonel, c.wccr  space operations officer

Government Policies & Plsrw  II RICHARD ARVIZU Dtrecmr,  Office  of Re$earch & Technology Appl!catmn  & Transfer Ofhce  for USAF Space  & M!s$ilc
310.363-6885 arvlzuro@at%md Imtb  afmll Systcm.  C’cn[cr

Jndustry/GovernmenUIJniv  erslty  Partnerships
217-333.6057 EUGE.NE  GREGORY A.,cw!ace  DeJn,  Coltegc  of Engjncertng  Univer.!(yoflll  @ Urbma-Chm)pa!gn  Formerly  Dlrectorof

e-gregoc?uiuc  edu Technology. Radar Sytcm,  Group, Hughes Alrcr~ft

Coming Marketing OpportunRles  . A Ten Year look
408-756-5501 CHUCK RUD[GER hlm~ger,  Bu\lncss  Development, Lockheed hlm!n  MI  SSIICS & Space. responsible for Civil Space programs

chuck rud Lgcr@lmcocom area.  of Space  Ob\crvamrtic\,  Space & Earrh  Scwncc Sys!cms

11.0 Aerospace Missions
Implcmentlng,  Mlsslons Faster, Better, Cheaper
410.516-73)7 }1 WARREX M O O S  Prt)lc,v)r  of Physic,  & A,trommIy,  Job”,  t[opk,”,  U“,vcr,fty.  Pr,”cipal ln,c,tIgMor  (or the  Fm UlfravIoler

hwmk?e[a  ph~  ]h” C<IU !ipeclru.copac Expl,>rcr  [FUSE)  [nlcresl In expcrnmcnt.tl  \pdce as[ronomy

Implementing \li$slons  Faster, Better, Cheaper
X18-393.1013 BRIAN \llIIR}l~. A[) f;ll~h[ Sy.[CII, \t.!,I.INcr  .* [JC.P”IY  Pr,)p(  ,\l,!,Mgcr of the  M.\r, P.l(hfinJcf  Projcc[ .it NAS,XS  JL!I Propui>Kln

hrn.m k mutrhc.n)l,!’,pl  m#M g,,, 1 .Itu,r.tl<)ry

P A P E R S  ARE NOT L I M I T E D  T O  THE AB O V E  TOHCS
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